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Summary 


A comparison of the floral composition of the herb layer of the millet grass beech 
forest of the Westphalian Bight in 1976 with the composition in 1983, through repeti- 
tion of 44 plant-sociological surveys, gave clear indications (increase in acid indicators, 
decrease of average indicators values for soil reaction) that, in 1983, the sites were more 
favorable to acidophilic plants than in 1976. Since forest populations do not react to 
short-term variations within the normal site amplitude but only to long-term site 
changes, a trend can be determined which, however, should be confirmed by repeated 
surveys. Reasons for increasingly favorable conditions for acidophilic species cannot be 
definitely determined by the method reported here. 


1. Introduction 


Since Ulrich et al., (1979) have pointed out the possible direct effects of acid 
precipitation on soils and resulting effects on vegetation, and because Ulrich (1981) 
sees soil acidificaion from air pollutants as the main cause of fir-decline in his “eco- 
system hypothesis”, numerous studies on the problem of soil acidification have been 
published. Most of these studies deal with soils (e. g. Butzke, 1981; Matzner, 1982; 
Prenzel, 1982; Glatzel et aL, 1983; Hüttermann et al, 1983; Ulrich, 1983), 
some of them, however, with species of trees interesting to forestry (e. g. Schütt, 
1981; Rehfuess et al, 1982; Gehrmann and Ulrich, 1982; Zóttl and Mies, 
1983) or, more recently, with their root zone (Hüttermann, 1983). An important 
part of forest ecosystems, the herb layer, has so far been the object of only a few studies 
regarding soil acidification, (e. g. Wittig and Neite, 1983). Yet the plant population 
is a far better indicator of changing local conditions than individual plant species. 
Therefore, 44 stands of the millet grass-beech forest in the Westphalian Bight already 
documented by Burrichter and Wittig (1977) with plant sociological methods in 
1976, wert reassessed in 1983. 

The problem of any investigations carried out for proving or refuting assumptions 
on soil acidification is that few or no reference data from the past are available. As a 
tule, therefore, conditions at the start of the investigations are taken as reference for the 
subsequent long-term observations. Regarding soil-pH value, some data from past years 
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are available. However, definite proof of soil acidification cannot be made because con- 
tinuous measurement did not take place, and a trend determination is not possible. 
Hardy, perennial plant communities, e. g. greenland communities (see Meisel, 1983) 
or forests, and changes in the species composition of these populations, are now gener- 
ally recognized as bio-indicators for long-term site changes. This applies in particular to 
evaluation of changes with the indicator value method of Ellenberg (1974). Accord- 
ingly, Bócker et al., (1983), for instance, came to the following conclusion after an ex- 
tensive investigation of the possibilities of applying Ellenberg’s indicator values: 
“that one of the most promising fields of application of indicator values is the evalua- 
tion of environmental changes”. 

Various authors have already demonstrated that correlations can be made between 
the composition of the herb layer of forests, or changes in the herb layer, and air pollu- 
tant impact (effects of calcareous dust from brown coal power stations on vegetation in 
the Düben moorland: Enderlein and Stein, 1964; Lux, 1964; effects of calcareous 
dust from cement works in the Beckum and Misburg area respectively: Butzke, 1968; 
Montag, 1975; effects of air pollutants on soil vegetation in pine forests in the Mann- 
heim-Ludwigshafen area: Trautmann, Krause and Wolff-Straub, 1970). As base 
rich pollutants were obviously concerned, all studies showed a reduction of acid indica- 
tors and an increase in base indicators or, as in the last study mentioned, in nitrogen in- 
dicators. 


2. Material and Methods 


In June 1976, the millet grass-beech forest of the Westphalian Bight was docu- 
mented in 53 plant-sociological surveys by Burrichter and Wittig (1977). The sur- 
veys were made according to the Braun-Blanquet method generally used in Central 
Europe. The survey area was 400—600 m?. Three variants of the association were de- 
scribed: One variant with acid indicators such as Lonicera periclymenum, Maianthe- 
mum bifolium, Carex pilulifera etc., a second variant with one basophilic species (La- 
miastrum galeobdolon) and a third variant without these species. As it was planned 
from the beginning to determine the species of blackberries in the individual survey 
areas, and since positive identification of species in the Rubus fruticosus aggregate is 
not yet possible in June, it had to be ensured that the specific survey areas could be 
found at a later time. For this reason, the positions of the survey areas were recorded 
far more accurately than is usual for plant-sociological surveys. Thus, in June 1983 the 
surveys of June 1976 could be repeated, and possible changes in the herb layer of the 
millet grass-beech forest could be observed by graphic comparison of the related pairs 
of survey values. In the meantime, however, four of the 53 areas recorded in 1976 had 
been totally deforested, and 5 further areas had been influenced by forestry measures to 
such an extent that comparability was no longer ensured. Thus, the results presented in 
the following are based only on the comparison of 44 pairs of survey values. Their loca- 
tion is shown in Figure 1. 

By interviewing the competent forest offices it was ensured that the soil had not 
been treated (grubbing, lime-treatment, fertilization) within the areas studied. The in- 
terviews also showed, however, that in not less than 35 of 44 stands slight to moderate 
selective logging or removal of individual trees had taken place in the meantime. This 
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Fig. 1: Location of study areas 
(Number refer to original survey sites of Burrichter and Wittig, 1977) 
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statement could be quantified by counting the tree stumps: per survey area, a maximum 
of 3 trees, of which based on trunk diameter, only two were normaly developed, had 
been felled. As a consequence, canopy closure estimated for the survey areas in 1983 
was only in 2 cases just under 10 % less than in 1976. In the other cases, similar values 
were estimated as in 1976 (+ 5 %). 

For each survey, the average indicator values for R (soil reaction), L (light), N (ni- 
trogen content of soil), F (humidity) and T (temperature) were calculated with the 
method of Ellenberg (1974, 1979). The calculation was made in two different ap- 
proaches: first, as recommended by Ellenberg (1974), the number of representatives 
of specific species was included in the calculation of mean indicator values, i. e. a 
“weighted” calculation was made. In the newest edition of his “indicator values“, El- 
lenberg (1979) suggests that individual species should not be considered in terms of 
their relative number, as this would require additional work without yielding significant- 
ly “better” results than an unweighted calculation. For this reason, mean indicator val- 
ues were also calculated for all surveys without considering the number of representa- 
tives of specific species. The differences between the mean values assessed in 1976 and 
in 1983 were subsequently checked for their significance by means of the Wilcoxon test 
(Sachs, 1974) for dependent random samples. 


3. Results 
3.1. Development in number of species 


All in all, the number of species has increased: 222 newly established species stand 
against just 86 species no longer present. The net increase is thus 136 species. On aver- 
age this means that, per survey, 5 new species were observed while only 2 were no 
longer present. In other words, the number of species has increased by 3 on average. It 
should be noted, however, that the number of newly established species varies from 0 
to a maximum of 12 species per survey, and the number of absent species from 0 to a 
maximum of 3 species per survey. The net balance (increase minus decrease) varies 
from —3 to +12. The number of changes (newly emerged species + species no longer 
present) totalled 309 in all 44 surveys, corresponding with approx. 7 per survey. The 
scope of variance ranges from 2 to 12 (Table 1). 

A comparison of stands not thinned with thinned stands shows distinct differences. 
In the stands not thinned, markedly few species, i. e. about only half as many species as 
in the thinned stands, have emerged on average. The number of absent species, how- 
ever, is nearly the same in both cases (Table 2). 

Listing the species changes separately for the 3 variants distinguished by Burrich- 
ter and Wittig (1977) (Table 3) shows far more substantial changes of species spec- 
trum both in the typical and in the Lamiastrum galeobdolon variant than in the Lonice- 
ra periclymenum variant. The latter includes stands which differed already in 1976 from 
the acidophyte-free type of the typical population, due to the existence of acid indica- 
tors such as Lonicera periclymenum, Maianthemum bifolium, Carex pilulifera and Ru- 
bus sprengelii. The Lonicera periclymenum variant takes a place floristically and locally 
between the typical population and the acidophilic beech forests and beech-oak forests. 
Correspondingly, the base indicator Lamiastrum galeobdolon variant takes an interme- 
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Table 1: Changes in the herb layer* of the millet grass-beech forest 
of the Westphalian Bight from 1976 to 1983: Summary of the total population 


Number Of Surveys! ss sens ns wis tte user 44 
total @ 

Newly emerged species’... «cosechas enm etre 222 5,05 
Extinct species uid PR 86 1,95 
Net balance .... 136 3,09 
Changes in the species population ... 309 7,00 
Acid indicators (R S 3) present in 1976 . 38 0,86 
Newly emerged acid indicators . 62 1,41 
Extinct acid indicators ....... š 2 0,05 
Net balance of acid indicators ..... lüjizgissaNw Mrs re 60 1,36 
Base indicators (R 2 7) present in 1976 ................... 39 0,89 
Newly emerged base indicators ................. —À s 13 0,30 
Newly emerged base indicators with F= 6 ................ 10 0,23 
Extinct base indicators ....,.........-- 8 0,18 
Net balance of base indicators 5 0,11 
Net balance of light and acid indicators (L = 6, R $3) .... 47 1,07 
Net balance of remaining light indicators (L 2 6, R 2 3) ... = 4 —0,09 
N indicators (N 2 7) present in 1976 .. 47 1,07 
Newly emerged N indicators 41 0,93 
Extinct N indicators 11 0,25 


F indicators (F 2 7) present in 1976 ... 84 1,91 
Newly emerged F indicators 24 0,55 
Extinct F indicators 5 0,11 
Net balance of F indicators 19 0,43 


* not including tree seedlings 


diate position between the typical millet grass-beech forest and the calciphilic woodruff- 
beech forest (Asperulo-Fagetum). 


3.2. Types of indicators 


3.2.1. Acid indicators 

The behaviour of acid indicators is obviously the most interesting variable in an at- 
tempt to find signs of possible soil acidification. In the following, the species regarded 
by Ellenberg (1979) as acid indicators (R = 3) and as mediators between strong acid 
indicators and acid indicators (R = 2), respectively, are to be discussed separately. It 
could be shown that in general the total number of acid indicators was higher in 1983 
than in 1976; in several surveys, however, not a single indicator was found, whereas in 
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Table 2: Changes in the indicator value spectrum of the herb layer* 
of the Westphalian Bight millet grass-beech forest from 1976 to 1983: 
Comparison of thinned and not-thinned populations 


not-thinned thinned 
Number of surveys 9 35 

total o total Ø 
Newly emerged species: os veces ear ana 24 2,67 198 5,66 
Extinct species 20 2,22 84 240 
Net balance 4 0,44 114 3,26 
Changes in the species population 44 4,89 282 8,06 


Acid indicators (R S 3) present in 1976 .............. 
Newly emerged acid indicators ...................... 
Extinct acid indicators 
Net balance of acid indicators . 


0,89 31 0,89 
0,67 56 1,60 
0 2 0,06 
0,67 54 1,54 


0,89 31 0,89 
0,11 12 0,34 
0,11 9 026 
0,22 6 0,17 
—0,11 6 0,7 


0,67 41 1,17 
078 — 11 —0,31 


1,11 11 1,06 
0,44 37 1,06 
0,44 7 020 
0 30 0,86 


1,89 67 191 
0,33 21 0,63 
0 5 0,14 
0,33 16 0,6 


Base indicators (R 2 7) present in 1976 
Newly emerged base indicator . 
Newly emerged base indicators with F ‘ = 
Extinct baseindicators „u.a su nennen vee ves 
Net balance of base indicators .....................55 


Net balance of light and acid indicators (L = 6, R £ 3) 
Net balance of remaining light indicators ( 2 6, R 2 3) 


N indicators (N 2 7) present in 1976 ...........-...- 
Newly emerged N indicators . 
Extinct N indicators ..... 
Net balance of N indicators .. 


Wow oaaS uo -w--ooo0o0 


F indicators (F 2 7) present in 1976 ................. 
Newly emerged F indicators .. 
Extinct F indicators 
Net balance of F indicators ..................-..2.... 


* not including tree seedlings 


some cases 4 or even 5 acid indicators were observed. Roughly 1 new acid indicator per 
survey was found on average over all 44 surveys. Compared with this emergence of 
new acid indicators, previous acid indicators were found to be absent in only 2 cases, so 
that disappearance of acid indicators can be taken as 0 on average. 

If, on the other hand, the stands not thinned are considered separately from the 
thinned stands (Table 2), it can be seen that the frequency of acid indicators in stands 
not thinned is on average less than half as high as that in thinned stands. 

A comparison of the 3 variants (Table 3) shows that the greatest difference in the 
number of acid indicators is found for the typical variant (on an average 2 per survey) 
whereas an average of slightly more than one new species per survey was found for the 
Lamiastrum galeobdolon variant. In contrast, the Lonicera periclymenum variant, 
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Table 3: Changes in the indicator value spectrum of the herb layer* 
of the Westphalian Bight millet grass-beech forest from 1976 to 1983: 
Comparison of variants 
Lonicera Lamiastrum 

Variant periclymenum-var. typical var. — galeobdolon-var. 
Number of surveys 13 19 12 

total o total o total [2] 
Newly emerged species .............- 46 3,54 116 6,11 60 5,00 
Extinct species . . von 28 2,15 33 174 25 2,08 
Net balance .... 18 1,38 83 4436 35 2,92 
Changes in the species population ... 74 5,69 149 7,84 85 7,08 
Acid indicators (R < 3) 
present ii 1976. 2 cocci eee vas et 36 2,77 2 0,11 0 
Newly emerged acid indicators ...... 9 0,69 39 2,05 14 1,17 
Extinct acid indicators Band 1 0,08 1 0,05 0 
Net balance of acid indicators ....... 8 0,62 38 2,00 14 1,17 
Base indicators (R 2 7) 
present in 1976 ....... Ee ARS 10 0,77 11 0,58 18 1,50 
Newly emerged base indicators ...... 3 0,23 8 042 2 0,17 
Newly emerged base indicators 
WIHUP Q6 u cut cxx este 3 0,23 6 .0582 1 0,08 

4 0,31 1 0,05 3 0,25 

-1 -08 7037 ~p -08 
Net balance of light and 
acid indicators (L = 6, R < 3) ....... 6 0,46 29 1,53 12 1,00 
Net balance of remaining 
light indicators (L = 6, R = 3) ....... =2 =015 = 2 = 0 0 
N indicators (N 2 7) present in 1976 9 0,69 18 0,95 20 1,67 
Newly emerged N indicators ........ 12 0,92 22 1,16 7 0,58 
Extinct N indicators = 4 0,31 4 021 3 0,25 
Net balance of N indicators 8 0,62 18 0,95 4 0,33 
F indicators (F 2 7) present in 1976 . 23 1:27 38 2,00 23 1,92 
Newly emerged F indicators 10 0,77 8 0,42 6 0,50 
Extinct F indicators .......... 2 0,15 2 201 1 0,08 
Net balance of F indicators 8 0,62 6 032 5 0,42 


* not including tree seedlings 


which already contained acid indicators, showed only approximately half and one third 
as many acid indicators per survey as the Lamiastrum galeobdolon type and the typical 


variant, respectively. 
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3.2.2. Base indicators 

Base indicators (R 2 7), have also emerged in some cases. Compared with acid in- 
dicators, the emergence of base indicators totals only some 20 % of that of acid indica- 
tors. Inversely, exactly four times as many base indicators as acid indicators are no 
longer present. The majority of the newly emerged base indicators (10 of a total of 13) 
are also nitrogen and/or humidity indicators. All in all, the group of the base indicators 
accounts for the smallest percentage among the newly emerged species. 


3.2.3 Light indicators 

Second-ranking behind acid indicators, light indicators (L 2 6) have experienced 
strong growth. It must be noted, however, that only the net balance of light indicators 
which are also acid indicators (L 2 6, R S 3) is positive. Remaining light indicators 
(L 2 6, R > 3) have even decreased slightly. 


3.2.4. Nitrogen indicators 

Nitrogen indicators (N 2 7) constitute a relatively large group among newly estab- 
lished species. On average, one nitrogen indicator has emerged in almost every survey, 
the stands not thinned being far below the average with 0.44 new nitrogen indicators 
per survey. In contrast, absence of nitrogen indicators was observed about twice as fre- 
qunently in the stands not thinned as in the thinned stands. In the stands not thinned, 
increase and decrease of nitrogen indicators are the same (net balance = 0), whereas an 
increase by nearly one species per stand (exactly 0.86) was recorded in the thinned 
stands. 

A comparison of the three variants showed that the increase in nitrogen indicators 
was lowest where a relatively large stand of nitrogen indicators already existed: in the 
Lamiastrum galeobdolon variant, a new nitrogen indicator was recorded only in one 
out of two surveys. 


3.2.5. Humidity indicators 

The number of humidity indicators (F 2 7) also increased. The increase was, how- 
ever, not as substantial as that of nitrogen or light or even acid indicators, but far more 
substantial than that of base indicators. There is a clear difference between thinned and 
not thinned stands: in the thinned stands the emergence of new humidity indicators was 
about three times as frequent as in those not thinned. As opposed to this observation, 
there are only comparatively insignificant differences between the three variants. 


3.2.6. Temperature indicators 

Apart from some stunted individual specimens of Rubus macrophyllus, species 
showing extreme temperature indicator values (3 S T < 7) were not found in the stands 
studied in 1976 or 1983. 


3.3. Average indicator values 


While the trends observed for individual types of indicators were discussed in sec- 
tion 3.2., the total plant population with its average indicator values will be dealt with 
in the following. 

The results of the indicator value calculations are summarized in Tables 4 to 7. In 
detail, the following can be seen: 
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Table 4: Changes in the R-value 


227 


of the Westphalian Bight millet grass-beech forest from 1976 to 1983 


Number Weighted Unweighted 
of 
Stand surveys 1976 1983 Difference* 1976 1983 Difference* 
Total , 44 4,99 475 —0,24*** 5,09 4,80 —0,29*** 
Thinned 35 4,99 474 —0,25***x 5,11 4,79 —0,2*** 
Not thinned 9 4,96 478 —0,18 — 5,01 483 -0,18 * 
Lonicera variant 13 4,9 441 —0,18 * 4,60 445 —0,15 * 
Typical variant 19 5,02 4,76 —0,26 * 5,19 4,85 —0,34 ** 
Lamiastrum variant 12 5,36 5,10 —0,26 — 5,46 5,09 —0,37 + 


* Significant level: *** highly significant, ** © very significant, * = significant, — © non-significant 


Table 5: Changes in the F-value 


of the Westphalian Bight millet grass-beech forest from 1976 to 1983 


Number Weighted Unweighted 
of 
Stand surveys 1976 1983 Difference* 1976 1983 Difference* 
Total 44 5,62 5,66 0,04 — 5,59 5,65 0,05 — 
Thinned 35 5,63 5,66 0,03 — 5,60 5,64 0,04 — 
Not thinned 9 5,57 5,64 007 — 5,52 5,63 0,11 — 
Lonicera variant 13 5,49 5,62 0,13 * 5,50 5,65 0,15 ** 
Typical variant 19 5,76 5,72 —0,04 — 5,67 5,65 —0,02 — 
Lamiastrum variant 12 5,54 5,62 0,08 — 5,54 5,61 0,07 — 


* Significant level: +*+ = highly significant, ** 2 very significant, * = significant, 


Table 6: Changes in the L-value 


, — 2 non-significant 


of the Westphalian Bight millet grass-beech forest from 1976 to 1983 


Number Weighted Unweighted 
of 
Stand surveys 1976 1983 Difference* 1976 1983 Difference* 
Total 44 4,48 427 0,0 — 4,39 444 0,05 — 
Thinned 35 4,15 4,22 0,07 — 4,36 4,40 0,04 — 
Not thinned 9 4,30 447 0,17 — 4,50 4,62 0,12 = 
Lonicera variant 13 4,57 452 -0,05 — 4,71 4,66 -0,05 — 
Typical variant 19 401 416 015 — 424 436 0,12 — 
Lamiastrum variant 12 4,06 4,19 0,13 — 4,28 434 0,06 — 


* Significant level: ** * highly significant, ** & very significant, * & significant 


, — 2 non-significant 
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Table 7: Changes in the N-value 
of the Westphalian Bight millet grass-beech forest from 1976 to 1983 


Number Weighted Unweighted 
of 
Stand surveys 1976 1983 Difference* 1976 1983 Difference* 
Total 44 5,25 5,23 —0,02 — 5,31 5,29 —0,02 — 
Thinned 35 5:23 528 005 — 527 531 0,04 — 
Not thinned 9 5,25 5,22 -003 — 5,29 5,32 —0,03 — 
Lonicera variant 13 4,85 4,96 011 — 491 5,01 0,10 — 
Typical variant 19 5,37 5,28 —0,11 — 5,49 538 -0,11 — 
Lamiastrum variant 12 5,48 5,44 —0,04 — 5,45 5,45 0,00 — 


* Significant level: *** highly significant, ** e very significant, * 2 significant, — = non-significant 


The quantitatively strongest and the statistically most significant changes from 1976 
to 1983 were observed for the average R-value. This is true when considering all stands 
studied as well as for the different variants or thinned and not thinned stands (Table 4). 
In all cases, a marked decrease of the average R-value can be observed. The difference 
between the values for 1983 and 1976 was clearly greater than 0.2 units, with only 4 
exceptions which came close to 0.2 units. The decrease of the average R-value with the 
weighted and unweighted calculation is highly significant regarding the total stand. The 
same applies to thinned stands, whereas the differences are only significant (weighted 
calculation) in the case of those not thinned. Considering the 3 variants with regard to 
changes in the average R-value, the typical variant shows very significant (unweighted 
calculation) and significant changes (weighted calculation), the Lamiastrum galeobdo- 
lon variant significant and insignificant changes, and the Lonicera periclymenum va- 
riant significant changes in both cases. 

For the remaining indicator values, significant changes were only recorded for the 
mean F-value of the Lonicera periclymenum variant: very significant and significant 
(Table 5). 

The differences in the mean light (Table 6) and nitrogen indicator value (Table 7) 
are all below 0.2 units, but in some cases above 0.1 unit. There is no significance in 
either case. Changes in the mean T-value are always well below 0.1 unit. Therefore the 
T-values are not presented by a table. 


4. Discussion 


As already pointed out in the introduction, it is assumed that the development of 
the total stand is better indicator than the emergence of individual indicator species. On 
the other hand it is known that forests respond far more slowly to local conditions than 
other populations. Trepl (1982), for instance, compared surveys made in 1945/48 
with surveys of 1981 and could find no significant differences in the average indicator 
values, although local conditions had certainly changed in the area surveyed. Therefore, 
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Table 8: Evaluation of changes in the herb layer 
of the Westphalian Bight millet grass-beech forest from 1976 to 1983 


new emergence of mean indicator value difference 
Indication indicator species sum significance 
Soil acidification kkk tok tok tok kk tok 
More light ** = = 
More humidity * — — 
Higher N-supply * — — 
Temperature change — — = 
Explanation of evaluation: 
New emergence of indicator species: 0—10 species: —; 11—30 species: *; 31—50 species: #*; 51—70 
species: s*. 
Sum of mean indicator value difference: —: both sums (weighted and unweighted) < 0.1; ****: both 
sums > 0.2. 


Significance of mean indicator value difference: number of ** corresponds with the sum of the ** in the 
"difference" lines of tab. 4, 5, 6, and 7, respectively. 


the emergence or disappearence of particular indicator species should always be taken 
into account when evaluating the development of forest sites. Significance is the main 
criterion for the evaluation of changes in the average indicator values. The range of the 
changes is certainly also important. According to Böcker et al. (1983), the mean error 
when comparing tables is 0.2 units. On the basis of this assumption, only changes of 
more than 0.2 units have an indicative value. If, with a table of more than 10 surveys, 
there is a significant change in the average indicator value of the individual surveys in 
the same direction, in our opinion it can be assumed that an average difference of 0.1 
units has restricted indicative value. 

The evaluation shown in Table 8 shows a clear increase in soil acidity or the total 
stand. The signs of soil acidification are so clear (on average more than 1 new acid indi- 
cator was observed per survey; highly significant decrease of the average R-value both 
with unweighted and weighted calculation; difference larger than 0.2 units) that the 
modest emergence of individual new base indicators is unimportant (compare 3.2.2.). 
Furthermore, most of these base indicators have an F-value 2 6, i. e. they are humidity 
indicators (F 2 7) or at least tend towards humidity indicators (F — 6). 

There are also slight indications for wetting of the site (emergence of new indicator 
species; and significant changes in the average indicator value, although only of the 
Lonicera variant). But the threshold of 0.2 units suggested by Böcker et al. (1983) is 
not exceeded (Table 5); it is even below the limit of 0.1 unit which is assumed to be still 
acceptable under certain conditions. 

Only the emergence of some indicator species hints to an improved light and ni- 
trogen supply. The change in the average values, however, is not significant and is far 
below 0.1 unit. 

In a separate consideration of thinned and not thinned stands, the following phe- 
nomena are important for an interpretation of the overall results: The change in the 
average L-values is significant neither for the not thinned nor for the thinned stands. 
Purely quantitatively, the change is even stronger for the stands not thinned than for 
those thinned (Table 6). The possible chain "selective logging — higher radiation inci- 
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dence — higher soil temperature — increase in the nitrification rate” can, therefore, 
quite certainly be ruled out as the cause of soil acidification. 

Because of the new emergence of light indicators (Table 2), it cannot be complete- 
ly ruled out, however, that there was a slight increase in the light exposure of the herb 
layer that was not a result of forestry measures. The new emergence of N-indicators 
(mostly nitrophilic plants which usually grow in clearings), too, is a sign of gradual can- 
opy opening. In contrast, the slight and non-significant changes in mean L- and N-val- 
ues also indicate that the change in the light factor is not decisive. 

At first it would appear, however, that forestry has still had an influence on soil 
acidification, since the decrease of the mean reaction figure is highly significant for the 
thinned stands and only significant (unweighted calculation) respectively insignificant 
(weighted calculation) for those not thinned. A study of the three variants in terms of the 
R-value shows, however, that this assumption is merely based on apparent correlation. 
Comparing the 3 variants, the decrease of mean R-value is obviously far lower for the Lo- 
nicera periclymenum variant, which has grown at relatively acid locations since 1976 and 
therefore contains numerous acid indicators, than for the two other variants which were 
still acidophyte-free in 1976. As nearly half of the surveys of stands not thinned origi- 
nally covered the Lonicera periclymenum variant, the relatively modest change in mean 
R-value of this variant has a strong influence on the corresponding value of the stands 
not thinned. 

The extremely wet spring of 1983 offers a good explanation for the significant in- 
crease in the mean humidity indicator value of the Lonicera variant. Since the typical 
variant and the Lamiastrum galeobdolon variant of the millet grass-beech forest grow 
on loess soils and are therefore in a more favoured situation regarding water balance 
than the Lonicera periclymenum variant growing on sandy loess, it is evident that the 
latter responds more sensitively to climate-related fluctuations in water supply than the 
two other variants (Table 5). 


Zusammenfassung 


Zunahme der Sáurezeiger in der Krautschicht des Flattergras-Buchenwaldes der 
Westfälischen Bucht 


Ein Vergleich der floristischen Zusammensetzung der Krautschicht des Flatter- 
gras-Buchenwaldes in der Westfälischen Bucht aus dem Jahre 1976 mit der aus dem 
Jahre 1983, der über die Wiederholung von 44 pflanzensoziologischen Aufnahmen 
durchgeführt wurde, erbrachte deutliche Hinweise (Zunahme der Säurezeiger, Abnah- 
me der mittleren Zeigerwerte für die Bodenreaktion) dafür, daß die untersuchten 
Standorte 1983 günstiger für. säureliebende Pflanzen waren als im Jahre 1976. Da 
Waldgesellschaften nicht auf kurzfristige, der normalen Standortsamplitude entspre- 
chende Schwankungen, sondern nur auf längerfristige Standortsänderungen reagieren, 
kann hieraus eine Trendaussage abgeleitet werden. Die Ursachen für die zunehmende 
Begünstigung säureliebender Arten sind mit der hier angewandten Methode allerdings 
nicht zu klären. 
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